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Second and fifth grade schoolchildren living in two communities with different levels of 
air pollution were studied. The parents of these children filled out ATS-VHLJ health quev 
tionnairev The prevalence of reported respiratory *>mpiotn> and pulmonary diseases was 
found to be significantly higher among children growing up in the polluted community 
(Ashdod) as compared with the low-pollution area (Haderat. Logistic models fitted for the 
respiratory conditions which differed significantly between both areas of residence also 
included background variables that could be responsible for these differences. Relative n%k 
values, which were calculated from the logistic models, were m the range of 1.47 for cough 
without cold to 2.66 for asthma for children from Ashdod. as compared with t.UU for chik 
dren from Hadera. c ms acsm* pm*. u* I 


INTRODUCTION 

It is welt known that high air pollution concentrations may influence morbidity 
and mortality from respiratory conditions. However, the health impact of long¬ 
term exposure to low concentrations of air pollutants is not fully known. Many 
surveys have been carried out during the last decades in an effort to detect pos¬ 
sible health effects resulting from long-term exposure to low concentrations of air 
pollution. In these surveys, which were mainly carried out among adults, it was 
demonstrated that factors such as smoking and occupational exposure are corre¬ 
lated with the incidence and prevalence of respiratory conditions (Colley and 
Holland. 1967; Colley et u/.. 1973; Goldsmith and Friberg. 1977; Holland ct at.. 
1969a; Irvine et at.. I960). Since the effects of air pollution on the respiratory 
tract are relatively tow as compared with those of smoking, controlling for such 
factors in the analysis is crucial. 

Many surveys have recently been conducted among young children who are 
not occupationally exposed and do not smoke (Bierstcker and Lceuwen. 1970; 
Coffey and Brasser. 1980; Colley and Reid. 1970. Ferris. 1978a; Goren and Gold¬ 
smith. 1986; Hoima et at.. 1979; Irvine et at.. 1980; Lunn et at.. 1967; Melia et at .♦ 
1981; Mostardi et at .. 1981a; Mostardi et at 1981b; Toyama. 1964). 

However, many variables other than smoking and occupational exposure may 
affect the respiratory system in the same direction as air pollution and should 
therefore be taken into account in the analysis. Such variables are socioeconomic 
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status (Colley and Reid. 1970: Goren and Goldsmith. 1986: Holland tt al.. 1969a. 
b: Melia ft al .. 1981: Peat ft al.. 19801. crowding index (Holma tt al.. 1979: 

Leeder ft al.. 1976: Lunn tt al.. 1967: Peat ft al.. 1980). type of fuel used in 
household (Hasselblad tt al.. 1981). smoking habits of adults at home (Bland tt 
al., 1978; Cameron ttul.. 1969: Colley. 1974: Fergusson tt al.. 1980: Fergusson tt 
al.. 1981: Goren and Goldsmith. 1986: Hasselblad tt al., 1981: Lebowitz and 
Burrows. 1976: Leeder tt al., 1976; Schilling tt at.. 1977: Tager tt al.. 1979: Vedal 
tt al.. 1984: Ware ft al.. 1984). and respiratory diseases among family members of 
the observed children (Colley. 1974: Goren and Goldsmith. 1986: Higgins and 
Keller. 1975: Leeder tt al.. 1976; Schilling tt al.. 1977; Tager tt al., 1978). This 
work was carried out in order to compare the health status of children growing up 
in a polluted area with that of children in a clean one. taking into account all the 
above-mentioned factors. It was assumed that children growing up in a region 
with elevated sulfur dioxide concentrations suffer from more respiratory 
symptoms and diseases as compared with children growing up in a clean area. 

MATERIALS ANO METHODS < 

This survey was carried out among schoolchildren from two communities lo¬ 
cated along the Israeli coast 80 km from each other, but differentially exposed to 
air pollution. One group lives in Ashdod (Fig. I). which is an industrialized town, 
mainly polluted by an 1100-MW oil-fired power station, refineries, and a complex 
industrial zone (which includes a herbicide factory and acrylic fiber and lead¬ 
melting plants). The population of this area numbers about 65.000 (the country of 
origin of their fathers: 3291. Europe-America: 4991. North Africa: 1491. Asia; » 

and 591. Israel). The second group lives in Hadera. which was an unpolluied area 
in 1980 (when this survey was carried out). These baseline health data in Hadera 
were gathered in the framework of a prospective epidemiological monitoring pro¬ 
gram carried out in this area since a new 1400-MW coal-fired power plant was to 
begin operating there in 1982 (Toeplitz tt al.. 1984). The population of this area 
numbers about 76.000 persons (the country of origin of their fathers: 3991. 

Europe-America: 2891. North Africa: 1991. Asia: and 1491. Israel). 

Study population. Second and fifth grade pupils from 24 schools in Hadera and 
surroundings (a low-pollution area) were studied in 1980. In 1982 second and fifth 
grade pupils from 15 schools in Ashdod and surroundings (a polluted area) were 
surveyed. 

Hralth qtitsiionnairt. The health questionnaire (Ferris. 1978b) used in this 
study is a translation into Hebrew of the ATS-NHL1 (American Thoracic So¬ 
ciety and the National Heart and Lung Institute) health questionnaire to be self- 
administered by the children's parents. The questionnaires were distributed in 
both communities between March and June by the school nurse, who also col¬ 
lected them after they had been filled out. From the health questionnaires the 
following information was obtained: respiratory symptoms and diseases of the 
children, socioeconomic status, type of household fuel used, smoking habits of 
the parents, respiratory problems in the families. 

Of the 1984 questionnaires distributed in the Hadera area. 1702 were returned 
—a response rate of 85.891. In Ashddd. 1826 questionnaires were distributed and 
1672 were filled out—a response rate of 91.691. In both areas, almost all the 
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Fig. I. Site of the two communities Hatters i non polluted! and Ashdod tpolltncdi. 

children of the studied cohorts living in the community for at least 5 years were 
examined. * 

Air pollution measurements. Air pollution measurements are carried out in the 
Hadera area by the local municipal authorities and in the Ashdod area by the 
electric company. The monitoring stations in the Hadera area (low pollution) are 
fully automatic and measure SO*. NO. NO*. NO*, total hydrocarbons. O,. CO. 
TSP. and various atmospheric parameters (such as temperature and humidity). 
S0 2 is measured by means of a flame photometric instrument, and NO* by a 
chemiluminescent apparatus. 

The monitoring stations in the Ashdod area (polluted) are automatic and mea¬ 
sure SOj. NO*, soiling index, and meteorological parameters. SO* is measured by 
means of a conductometric instrument and NO* by a chemiluminescent appa¬ 
ratus. 

Analytic procedure. Statistical analysis of the dau was carried out by means of 
the SPSS program (Nie et aL. 1973). Prevalence of respiratory symptoms and 
diseases according to place of residence was analyzed by means of the x : test for 
examination of independence between two variables. The possible effect of a dif¬ 
ferent distribution of background variables in both areas of residence was exam¬ 
ined by stratification. 

In order to examine the combined effect of all variables in each area, a non- 
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hierarchical logistic model (Dixon ft a/.. 1981) was fined for the frequency of 
each respiratory symptom or disease. Those background variables which were 
included in the logistic regression for each population and the areas of residence 
were included in the logistic model fitted for the respiratory condition in the 
pooled data set of both populations. The equation for the predicted proportion of 
the respiratory condition £(*) according to the logistic regression is £({) • 
e*/l * e“ in which/is the frequency of the respiratory condition, n is the sample 
size, u • a * P,.t, * Pj-tj + ... in which ;r,... x m are the back¬ 
ground (binary) variables and a. p,. p... . P m arc the coefficients. 

The logistic regression estimates the coefficients of the background variables 
(such as father's country of origin, crowding index, type of household fuel used, 
smoking habits of parents, and respiratory diseases among children's fathers) in a 
stepwise manner. 

The relative risk (RR) to suffer from a respiratory condition in the polluted 
community as compared with the low-pollution community was calculated from 

the logistic regression as follows: RR * e *l where p, is the coefficient of the area i 

of residence. 

RESULTS 

SO : concentrations—both monthly averages and maximal half-hourly concen¬ 
trations—are much higher in Ashdod than in Hadera. The same holds for NO, 
concentrations in both areas (Table 1). 

The frequency of reported respiratory symptoms (Fig. 2) among schoolchildren * 

from Ashdod. the polluted area, is higher than among children growing up in the 

TABLE 1 

Monthly averages and Maximal Halt-Hourly Concentrations or Sulfur Dioxides iin 
m»i and NO, iin ppbi in ashdod (Polluted Areai and in Hadera iLow Polluted area) 

in 198: 


Hadera Ashdod 


Month 

SO ; ip| m*> 

NO, tppb) 

SCMttgm’l 

NO, ippbt 

Monthly 

average 

Maxima] 
16 hr 

Monthly 

average 

Maxima) 
Vi hr 

Monthly 

average 

Maximal 

*hr 

Monthly 

average 

Maximal 
•6 hr 

Januarv 

7:0 

416 

7.7 

53 

27.7 

276 

32.3 

528 

February 

7.0 

99 

6.9 

37 

42.4 

402 

7.7* 

38 

March 

6.5 

179 

• 4 

76 

22.7 

493 

13.3 

43 

April 

6.: 

146 

1.2 

57 

406 

670 

19.8 

127 

May 

5.2* 

169 

10.2* 

94 

45.2 

836 

32.3 

176 

June 

3.1 

135 

80 

95 

18.1 

415 

7.9 

69 

July 

26 

6S 

7.3 

128 

10.6 

309 

11.3 

76 

August 

1.0 

IS 

6.4 

60 

18 1 

133 

It.6 

97 

September 

4.7 

140 

7.5 

M 

21.1 

417 

19.3 

63 

October 

34- 

166 

6.2- 

39 

2S.6 

451 

17.6 

74 

November 

2.1* 

203 

6.9- 

71 

33.0 

295 

•4.S- 

7# 

December 

IS 

62 

70 

4* 

30.4 

595 

33.3- 

200 


* Data availability less than SOCt. 
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Fic. 2. Prevalence of respiratory symptoms tin r t) among second and fifth grade school children 
from Ashdod (polluted area) and from Kadera (nonpolluted area). 7 < 0.05; *7 < 0.01: ••■f < 
0 . 001 . 


non polluted area (Hadera). Cough without cold, sputum without cold, wheezing 
without cold, attacks of cough with sputum, and wheezing accompanied by 
shortness of breath are significantly more common among Ashdod children. It 
should be emphasized that transient respiratory symptoms, namely, cough with 
cold, sputum with cold, and wheezing with cold, are not significantly more 
common among children from the polluted area. 

Figure 3 summarizes the frequency of reported respiratory diseases tin 9F| in 
second and fifth grade schoolchildren in Ashdod and Hadera. Chest illnesses that 
kept children from their usual activities, chest illnesses with sputum production, 
number of such illnesses, pneumonia, bronchitis, and asthma are significantly 
more prevalent among children growing up in Ashdod. On the other hand, ill¬ 
nesses such as measles, sinus trouble, ear infections and allergy are pot signifi¬ 
cantly more common among Ashdod children. Analysis of background variables 
which may influence the prevalence of respiratory conditions of the children 
shows that children in Ashdod grow up in more crowded homes, in fewer houses 


G 



• Ashdod (polluted areal and from Hadera (nonpolluted area). 7 < 0.05: *7 < 0.01: "7 < 0 001. 
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with heat, their fathers report more respiratory problems, and their fathers are 
more frequently from oriental countries, as compared with children from Hadera 
(Table 31. The effect of these background variables on the prevalence of respira¬ 
tory problems among Ashdod children was controlled for in further analytic pro¬ 
cedures. 

h could be shown, by stratification, that the different prevalence of respiratory 
symptoms and diseases among children from Ashdod and Hadera remains consis¬ 
tent (although not always statistically significant) within the subgroups of back¬ 
ground variables. For instance, among children whose houses are heated (Table 

3) . the prevalence of respiratory symptoms and diseases is higher in Ashdod chil¬ 
dren than in Hadera children: the difference is statistically significant for most 
symptoms and diseases. 

The logistic models fitted for the respiratory conditions which differed signifi¬ 
cantly between both areas of residence enabled a calculation of the relative risk to 
suffer from a respiratory condition in Ashdod as compared with Hadera. Most of 

the models fitted included the area of residence as a significant component (Table * 

4) : All the models included some background variables, especially respiratory 
conditions of the fathers. 

Most of the models fitted for respiratory conditions demonstrate well the inter¬ 
actions between the respiratory conditions and the background variables. 

The relative risks calculated for respiratory conditions in Ashdod are between 
1.47 for cough without cold and 3.66 for asthma, as compared with 1.00 for Ha- p . 

dera children. 


DISCUSSION 

Our results are in accord with findings in the literature, which indicates a 
higher prevalence of respiratory symptoms and diseases among children growing 
up in polluted as compared with nonpolluted areas. The WHO collaborative 
study on the relationship between air pollution and respiratory diseases in chil- 


table : 

Frequency as 'S i or Background Variarles among Second and Firm Grade 
Schoolchildren from ashdodiPolluted areai and HaderaiNonfolluted .area) 


Background variable 

Frequency in 
Hadera 1*1 

Frequency in 
Ashdod (*) 

F value 

Crowding index. 
i»l.5 penonvroomi 

56.0 ll7J*c 

61.311564) 

0.005 

No heating 

12.6(1791) 

24.0(1450) 

<0001 

Father’* education 

•*8 years) 

29.7(16821 

27.X1.VM) 

VS.I0.I68>* 

Mother smoking 

21.641744) 

16 1 (091) 

<o.oot 

Respirator) diseases 

among fathers 

8.5H557I 

10.4 it 162) 

0.054 

Oriental origin 

of father 

?:.5iit75) 

68.2H420) 

<0001 


* Number of children in parentheses. 

* P > U.05-is considered as VS 
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TABLE 3 

Prevalence (in %> or Respiratory Symptoms and Diseases among Second and Fifth 
Grade Schoolchildren from ashdod (Polluted Area) and Hadera (Nonpolluted Areai 

WTTHIN THE SUBGROUP OF CHILDREN WHOSE HOUSES ARE HEATED 


Respiratory 
symptom or disease 

Prevalence in 
Hadera (9h 

Prevalence in 
Ashdod<*) 

f value 

Cough with cold 

39.9115361* 

40.1 0080) 

N.S .10.957)* 

Cou|h without cold 

1.2 (1530) 

14.1(1075) 

<0.001 

Sputum with cold 

19 1 Il4g5) 

20.1 C1050) 

N.S.iO.333) 

Sputum without cold 

3.9)1481) 

6.911036) 

0.001 

Wheezing with cold 

14.0 04261 

17.0)997) 

0.050 

Wheezing without cold 

7.1 0245) 

9.1(936) 

0030 

Cough * sputum 

Wheezing with shortness 

6.3(1423) 

10.1(1009) 

<0.001 

of breath 

10.6 0467) 

13.6(1029) 

0.028 

Chest illnesses 

5.8)1509) 

9.5(1051) 

<0.001 

Chest illness with sputum 

Three or more illnesses 

4.) 0)961 

Til 1020) 

<0.001 

with sputum 

2 4 04041 

4.5(1006) 

0005 

Measles 

16 4 0292) 

17.5 (666) 

N.S i0 560) 

Sinus trouble 

4.9 0248) 

3.7(859) 

NS.iO.243i 

Bronchitis 

22.0 032J) 

25.4 (903) 

N.S.(0.070) 

Asthma 

9.8 0260 

13.0(666) 

0.026 

Pneumonia 

12.9)007) 

16.1(901) 

0.001 

Ear infections 

31.7 0)041 

32 6 (666) 

N.S.10.663) 

Allergy 

15.9 0493) 

19.1 tl0l8> 

0.043 


• Number of children in parentheses. 

• P > 0.05 is considered as N.S. 


dren (Colley and Brasser. 1980) showed a close association between air pollution 
and various respiratory indices in children. The Croupe Cooperatif PAARC 
(1982) also demonstrated that children growing up in SO^-poIluted areas in France 
show a higher prevalence of upper respiratory symptoms. 

table 4 

Relative Risk for Respiratory Symptoms and Diseases for Second and Fifth Grade 
Schoolchildren from ashdod ( Polluted areai as Compared to Hadera 
(Nonpolluted Area) 


Respiratory symptom 
or disease 

Hadera 

Ashdod 

t value 
(for area) 

Cough without cold 

1.00 

1.47 

0.049 

Cough * sputum* 

1.00 

1.55 

0007 

Chest illnesses 

1.00 

1.95 

0003 

Chest illnesses ♦ sputum 

1.00 

191 

0.015 

Bronchitis* 

1.00 

2.30 

0006 

Asthma 

1.00 

2.66 

0039 

Pneumonia 

1.00 

1.47 

0003 

Respiratory diseases 
among siblings 

1.00 

1.5*; 

ooo: 


* The model does not fit very well «P value for model <0.11. 
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w 

Co 

{2 

8 
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Other cross-sectional surveys carried out among schoolchildren in different 
countries also showed an association between area of residence and prevalence 
of upper and lower respiratory tract illnesses (Colley and Holland. 1967; French 
et at., 1973: Hammer et at.. 1976: Love et at., 1981; Lunn el at., 1967; Meiia et 
at.. 1961; Mostardi et at., 1981b: Toyama. 1964). 

Ferris (1978a). in a review article, criticized most children studies, especially 
because of insufficient control of possible confounding factors, and because ex¬ 
posures for children were only estimated. 

Lebowitz (1981) recommends spatiotemporal designs as useful strategies in 
surveillance of respiratory effects of point sources of pollution. In this study, we 
tried to estimate health effects in two communities with different pollution levels. 
We used a spatial approach in which multivariate statistical analyses were per¬ 
formed in order to control for possible confounding factors. As in other environ¬ 
mental studies, only estimates of exposure for children, based on community 
monitoring, were available. 

Monthly average concentrations of S0 2 in Ashdod are within the range of 10.6 
and 45.2 ug/m\ with an annual average of about 30 ug/mV 

In their study. Love et al. (1981) demonstrated health effects among school- 
children with air pollution levels similar to those measured in our study. Meiia ei 
al. 0981) could not show any relation between prevalence of respiratory illness 
and SO : annual means ranging from 12 to 114 y.g/m J . Other studies (French et al.. 
1973: Groupe Cooperatif PAARC. 1982: Hammer et al.. 1976: Mostardi et al.. 
1981b) indicate higher SO, concentrations as threshold levels for aggravation of 
respiratory conditions. 

It is possible that other pollutants, either separately or in combination with S0 2 
and NO,, contribute to the observed health effects. Since no measurements of the 
concentrations of heavy metals and organics (herbicides, for example) are carried 
out in Ashdod. their contribution to the health status of the population is not 
known 

In our survey, we could show that chronic respiratory symptoms, and most 
pulmonary diseases, were significantly more common among children from the 
polluted area. The higher prevalence of only the chronic (and not the transient) 
respiratory symptoms can not be attributed to genera) tendency of the population 
in Ashdod to overreport respiratory conditions among their children. 

It is of interest that the logistic models fitted for the respiratory conditions 
belter demonstrate the interaction between the background variables and the re¬ 
spiratory diseases, rather than the interaction with respiratory symptoms. The 
relative risks calculated for respiratory symptoms in Ashdod children were found 
to be about 1.50. and those for pulmonary diseases within the range of 1.47 and 
2.66. as compared with 1.00 for Hadera children. 

REFERENCES 

Bicrstchcr. K.. and van Lceuwcn. P. <1910). Air pollution and peak flow rates of schoolchildren in two 
districts of Rotterdam. An h. Cnvinm. Hnthh 20, W3-M4. 

Bland. M.. BewJey. B. R.. Pollard. V. and Banks. M. H' 1197*). Effect of children s end parents* 
smoking on respiratory symptoms. Anit. &\. CMJrrn S3, 100-105. 


Source: https://www.industrydocuments.ucsf.edu/docs/rfpxOOOO 


2023510395 



36 GOREN AND HELLMANN 

Cameron.P.. Kostin.J. S. Zaks. J M.. Wolfe. J. H.Tighe. G.Oselett. B..Stocker. R..and Winion. 
J. (1969). The health of smokers* and non-smokers* children. J. Atterp y 43, 3)6-341. 

Colley. J. R T., end Holland. W. W (1967). SociaJ and environmental (actors m respiratory disease. 
Arch. Environ. Health 14. 157-161. 

Colley. J R T.. and Reid. 0. 0. ( 19701. Urban and social origins of childhood bronchitis ia England 
and Wales. Brit Med J. 2. 213-217 

Colley. J R T.. Douglas. J. W. B.. and Reid. D. O. ( 1973). Respiratory disease in young adults: tnflu- 
ence of early childhood. Brit . Med. J. 2, 195-191. 

Colley. J. R. T. (1974). Respiratory symptoms in children and parental smoking and phlegm produc¬ 
tion. Brit. Med. J. 2, 201-204. 

Colley. J. R. T.. and Brasser. L. J. f 1990). “Chronic Respiratory Diseases in Children in Relation to 
Air Pollution. Report on WHO Study Euro Reports and Studies 21, Copenhagen. 

Dixon. W. J.. Brown. M, B.. Engel nun. L-. France. J. W.. Hill. M. A.. Jennnch. R. 1.. and Toporek. 
J. D. I Mil. “BMDP Suiistical Software.‘ Lniv. of California Press. Berkeley. 

Fergus son. D. M.. Norwood. L. J.. and Shannon. F. T < 19901. Parental smoking and respiratory ill¬ 
ness in infancy Arch Dis. Children 55. 351-361. 

Fergus son. D. M.. Horwood. L. I.. Shannon. F. T..and Taylor. B. (199II. ferenut smoking and lower 
respiratory illness in the first three years of life. J. Eptdem Comman. Health 35. 110-194. 

Ferris. B. G. (1979a). Health effects of exposure to low levels of regulated air pollutants—A critical 
review. JABCA 29. 492-497. 

Ferns. B. C. 11979b), Epidemiology Standardization Protect Amer. BewBesp. Dij. III. 1-120. 

French. J. G.. Lowrimore. G., Nelson. W. C. Finkka. J. F.. English. T.. and Heru. M. i!973). The 
effect of sulfur dioxide and suspended sulfates on acute respiratory disease. An h. Em mm. 
Health 17. 129-133. 

Goldsmith. J. R.. and Friberg. L. T. (1977). Effects of air pollution on human health, in “Air Pollu* 
lion * (A. C. Stern. Ed ). Vol. 1. 3rd ed.. pp, 459-610. Academic Press. New York. t 

Goren. A. 1. and Goldsmith. J. R. (1996). Epidemiology of childhood respiratory disease in Israel. 
Eur J. Epidemiol 2. 1)9-150. 

Groupc Coo pen uf PAARC (1992). Pollution atmospherique ei affections respintoires chromque* ouk 
repetition. II. Resuluts et discussion. Ball. Ear . Bhytiopathol. At ip 19. 101-116, 

Hammer. D. 1.. Miller. F. J . Stead. A. G . and Hayes. C. G. (1976). Air pollution and childhood 
lower respiratory disease. 1. Exposure to sulfur oxides and particulate matter in New York. 1972. 
tn “Clinical Implications of Air Pollution Research**, pp 321-337. Publishing Sciences Group. 
Acton. MA. * 

Hasselblad; V.. Humble. C. G.. Graham. M. G.. and Anderson. H. St 1991) Indoor environmental 
determinants of lung function m children. Amer.Bev. Besp. Dis. 123.479-495. 

Higgins. M.. and Keller, f (1975). Familial occurrence of chronic respiratory disease and familial 
resemblance in ventilatory capacity. J. Chron. DU 29. 239-251. 

Holland. W. W„ Kasap. H. $.. Colley. J. R. T.. and Cormack. W (1969a). Respiratory symptoms and 
ventilatory function: A frmily study. Brit . J . Brew Soe. Med . 23. 77-94. 

Holland. W. W., Halil. T.. Bennett. A. E.. and Elliott. A. (1969b). Factors influencing the onset of 
chronic respiratory disease. Brit. Med. J. 2. 205 - 209. 

Hotma. B.. Kjaer. G.. and Stokholm. J. (1979). Air pollution, hygiene and health of the Danish 
schoolchildren. Sci. Total Environ l 12, 231-296. 

Irvine, D.. Brooks. A., and Waller. R. (I960). The role of air pollution, smoking and respiratory illness 
in childhood in the development of chronic bronchitis. Chest 77. 251-25). 

Lebowitz. M. D . and Burrows. B. (1976). Respiratory symptoms related to smoking habits of family 
adults. Chest 69.49-50. 

Lebowiu. M. D. (1991). Respiratory indicators. Environ. Bet. 25.225-235. 

Leader. S. R . Corkhilt. R T., Irwig. LM. Holland. W. W.. and Colley, i R. T. (1976). Influence of 
family factor* on the incidence of lower respiratory illness during the first year of life. Bnt. J. 
Brew Soc Med. 30. 203-212. 

Love. G. J.. Lan. S. P.. Shy. C. M.. and Smiba. R. J. (1991). The incidence and seventy of acute 
respiratory illness in families exposed to different levels of air pollution. New York metropolitan 
area. 1971-1972. Arch. Environ. Health 34. 66-74. 


fO 

O 

N 

C3 


ta 


Source: https:/ /vww.iridustrydoc 5nts.ucsf.edu/docs/rfpx0000 



4 


RESPIRATORY CONDITIONS IN CHILDREN 37 

Lunn. J. E.. KnoweWen. J.. and Handyside. A. J. (1967) Patterns of respiratory illness in Sheffield 
infants schoolchildren. Brit. J. fw. 5 <k. Med. 21.7-16. 

Melia. R. J. W.. Florey. C. du V.. and Swan. A. V(1961). Respiratory illness in Briiiih schoolchildren 
and atmospheric smoke and $0 5 . 1973-1977. |. Crw^secuona] findings. J. Epidem. Commun. 

Health 35. 161-167. . 

Mostanh. R. A.. Ely. D. L.. Woebkenberg. N. R.. Richardson. B.. and Jarrell. M. T. (1961a). The 
University of Akron Study on Air Pollution and Human Health Effects. I. Methodology, baseline 
data and aerometries. Arch. Environ. Health 36. 243-249. 

Mostardi. R. A.. Woebkenberg. NR.. Ely. D. L.. Con Ion. M.. and Atwood. C. (1961b). The Unlver* 
sity of Akron Study on Air Pollution and Human Health Effects. 11. Effects of acute respiratory 
illness. Arch. Environ. Health 36. 250-255. 

Sie. N H . Hull. C. H.. Jenkins. J. G.. Steinbrtnner. K.. and Bent. D. H. 11973). "SPSS Statistical 
Package for the Social Sciences." 2nd cd. McGraw-Hill. New York. 

Peat. J. K.. woolcock. A. J.. Letder. S R.. and Blackburn, C. R. (I960) Asthma and bronchitis in 
Svdnev schoolchildren. It. The effect of social (actors and smoking on prevalence. Amer. J. 

Epi<iem. 111. 726-735. 

Schilling. R. S F . Leui. A. D.. Hui. S. L . Beck. G. J.. Schoenberg. J. B . and Bouhuys. A. U977|. 

Lung function, respiratory disease and smoking in families. Amer. J, Epidem , 106. 274-283. 

Tager. 1. Tishltr. P. V.. Rosner. B.. Speizer. F. E.. and Liu. M. H978). Studies of the familial aggre- * 

gation of chronic bronchitis and obstructive airways disease. Intern. J. Epidem. 7. 55-62. 

Tager. I. R.. Weiss. S. T.. Rosner, B.. and Speizer. F. E. (1979) Effect of parental cigarette smoking 
on the pulmonary function of children. Amer. J. Eptdem. UO. 15-26. 

Toeplitz, R .. Goren. A.. Goldsmith. J. R.. and Donagi. A. (1964). Epidemiological monitoring in the 
vicinity of a coal-fired power plant. 5a. Total Environ. 32. 233-246. 

Toyama. T. tl%4) Air pollution and us health effects in Japan. Arch. Environ. Health 8, 153-173. 

Vedali S.. Schenker. M. B.. Samet. J. M.. and Speizer. F. E.11964). Risk factors for childhood respi¬ 
ratory disease Amer. Rex. Re*p. On 130. 187-192 * 

Ware. J. H.. Dockery. D. W Spiro. A . Speizer. F. E .and Ferris. B G. (1964) Passive smoking, gas » 

cooking and respiratory health of children living in sift cities. Amer. Rev. Resp. On. 129. 

366- 374; 




Source: https://www.industrydocuments.ucsf.edu/docs/rfpxOOOO 


6SZ01SCS0Z 




